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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election with traverse of claims 1-45 in the reply filed on 11/4/04 is 
acknowledged. The traversal is on the ground(s) that the method claims use the 
product and viceversa. This is not found persuasive because the product of group II 
could be manufactured, by a materially different process and places and the search for 
the method does not necessarily encompass searching for the device. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States, 

3. Claims 1-4, 6 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
Kao et al (U. S. Pat 6,249,044 Bl). 

Kao et al. discloses a method of forming a solder bump that comprises the steps 
of providing a structure; forming a metal bond pad 32 on the structure (col. 3, lines 34- 
36, 57-58); forming a patterned cover layer 33/35 over the structure, the patterned 
covered layer 33/35 including an opening exposing a portion of the metal bond pad 32, 
the patterned cover layer opening including side walls (col. 3, line 59- col. 4, line 3); 
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forming a metal cap layer 38 over at least the exposed portion of the metal bond pad 32 
and the patterned cover layer side walls (col. 4, lines 5-12); and forming a solder bump 
21 over the metal cap layer 38 (col. 4, lines 14-15). 

Kao et al. further discloses that the structure is a semiconductor v/afer in col. 3, 
lines 32-33; that the structure is comprised of silicon (col. 1, line20-23); that the metal 
bond pad 32 and the metal cap layer 38 comprise the same metal (col. 3, lines 34-35, and 
col. 4, lines 7-8). 

Kao et al. further discloses that the metal bond pad comprises one of aluminum 
or AlSi (col. 5, lines 2-4), that the patterned cover layer may comprise polyimide and 
that a stacked layer 39A comprising benzocyclobutene may be deposited over the 
structure; that the metal cap layer comprises aluminum (col. 4, lines 8-9); and that the 
solder bump comprises a tin lead alloy (col. 4, lines 33-34) 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 5, 7-11, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kao et al. in view of Cheung et al. (EP 1148548 A2). 
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Kao et al. further discloses that the metal bond pad comprises one of aluminum 
or AlSi (col. 5, lines 2-4), that the patterned cover layer may comprise polyimide and 
that a stacked layer 39A comprising benzocyclobutene may be deposited over the 
structure; that the metal cap layer comprises aluminum (col 4, lines 8-9); and that the 
solder bump comprises a tin lead alloy (col. 4, lines 33-34), but does not disclose the use 
of a tin silver copper alloy for the solder bump. 

Cheung et al. discloses a method of forming a solder bump that includes 
providing a structure; forming a metal bond pad 10 that comprises aluminum; forming 
a patterned cover layer 12; forming a metal cap layer 18 by sputtering; forming a solder 
bump 21 that comprises a tin silver copper alloy; and reflowing the solder bump to 
form a rounded solder bump, v^herein an alloy comprising tin, silver and copper is 
taught for the disclosed intended purpose of using the tin silver copper alloy in lieu of 
a lead-containing alloy in order to produce a more environmentally conscious product 
that is compatible with the current processes. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use a tin silver copper alloy instead of the tin lead alloy of 
Kao et al. for the explicit purpose of Cheung et al. of using the alloy in lieu of the tin 
lead alloy in order to produce a more environmentally conscious product that is 
compatible with the current processes that has improved characteristics. 

With regards to the thickness of the metal bond pad, the patterned cover layer, 
and the metal cap layer, and the width of the opening Kao et al. does not disclose the 
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claimed ranges, but it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to vary the ranges when forming a solder bump, and a 
bump pad structure within a certain range that is commensurate with the current state 
of the art as there is no statement denoting the criticality of the thickness of these 
features,. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%/' The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

6. Claims 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kao 
et al. in view of Dagenais et al. (U. S. Pat 6,506,672 Bl). 

Kao et al. discloses the claimed invention with the exception of subjecting the 
metal cap layer to a double zincation process. 

Dagenais et al. discloses a method of improving an aluminum surface to make it 
solder wettable that includes subjecting an aluminum cap layer to a double zincation 
process; wherein the process comprises as shown in Fig. 3, forming a double zincation 
activated surface on the metal layer; an electroless nickel layer on the double zincation 
activated surface; and an immersion gold layer on the electroless nickel layer. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to subject the metal cap layer of Kao et al. that comprises 
aluminum to a double zincation process for the disclosed intended purpose of Dagenais 
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et al, of improving the aluminum surface by making it solder-wettable thus improving 
the adhesion of the solder bump to the structure. 

With regards to the thickness of the electroless nickel layer, Kao et al. as 
modified by Dagenais et al discloses an electroless nickel layer of 3.0pm, and an 
immersion gold layer of 0.2 pm, it would have been obvious to one of ordinary skill in 
the art at the time the invention v^as made to vary the ranges v/hen forming a solder 
bump, and a bump pad structure within a certain range that is commensurate with the 
current state of the art as there is no statement denoting the criticality of the thickness 
of these features.. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped,)" (MPEP 2144.04) 

7. Claims 17-20, 22-26, 28-30, 32-35, 37-41, and 44-45 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Kao et al. in view of Dagenais et al. 

Kao et al. discloses a method of forming a solder bump that comprises the steps 
of providing a structure; forming a metal bond pad 32 on the structure (col. 3, lines 34- 
36, 57-58); forming a patterned cover layer 33/35 over the structure, the patterned 
covered layer 33/35 including an opening exposing a portion of the metal bond pad 32, 
the patterned cover layer opening including side walls (col. 3, line 59- col. 4, line 3); 
forming a metal cap layer 38 over at least the exposed portion of the metal bond pad 32 
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and the patterned cover layer side walls (col. 4, lines 5-12); and forming a solder bump 
21 over the metal cap layer 38 (coL 4, lines 14-15). 

Kao et al. discloses the claimed invention with the exception of subjecting the 
metal cap layer to a double zincation process. 

Dagenais et aL discloses a method of improving an aluminum surface to make it 
solder wettable that includes subjecting an aluminum cap layer to a double zincation 
process; wherein the process comprises as shown in Fig. 3, forming a double zincation 
activated surface on the metal layer; an electroless nickel layer on the double zincation 
activated surface; and an immersion gold layer on the electroless nickel layer. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to subject the metal cap layer of Kao et al, that comprises 
aluminum to a double zincation process for the disclosed intended purpose of Dagenais 
et al. of improving the aluminum surface by making it solder-wettable thus improving 
the adhesion of the solder bump to the structure. 

Kao et al. further discloses that the structure is a semiconductor wafer in col. 3, 
lines 32-33; that the structure is comprised of silicon (col. 1, line20-23); that the metal 
bond pad 32 and the metal cap layer 38 comprise the same metal (col. 3, lines 34-35, and 
col. 4, lines 7-8). 

Kao et al. further discloses that the metal bond pad comprises one of aluminum 
or AlSi (col. 5, lines 2-4), that the patterned cover layer may comprise polyimide and 
that a stacked layer 39A comprising benzocyclobutene may be deposited over the 
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structure; that the metal cap layer comprises aluminum (col. 4, lines 8-9); and that the 
solder bump comprises a tin lead alloy (col. 4, lines 33-34). 

With regards to the thickness of the metal bond pad, the patterned cover layer, 
and the metal cap layer, and the width of the opening Kao et al. does not disclose the 
claimed ranges, but it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to vary the ranges when forming a solder bump, and a 
bump pad structure within a certain range that is commensurate with the current state 
of the art as there is no statement denoting the criticality of the thickness of these 
features.. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

With regards to the thickness of the electroless ruckel layer, Kao et al. as 
modified by Dagenais et al. discloses an electroless nickel layer of 3.0|im, and an 
immersion gold layer of 0.2 jim, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to vary the ranges when forming a solder 
bump, and a bump pad structure within a certain range that is commensurate with the 
current state of the art as there is no statement denoting the criticality of the thickness 
of these features.. 
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"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations shghtly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

8, Claims 21, 11, 31, 36, 42, 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kao et al. in view of Dagenais et aL as applied to claims 17-20 above, 
and further in view of Cheung et al.. 

Kao et aL, as modified by Dagenais et al., further discloses that the metal bond 
pad comprises one of aluminum or AlSi (col. 5, lines 2-4), that the patterned cover layer 
may comprise polyimide and that a stacked layer 39A comprising benzocyclobutene 
may be deposited over the structure; that the metal cap layer comprises aluminum (col. 
4, lines 8-9); and that the solder bump comprises a tin lead alloy (col. 4, lines 33-34), but 
does not disclose the use of a tin silver copper alloy for the solder bump. 

Cheung et al. discloses a method of forming a solder bump that includes 
providing a structure; forming a metal bond pad 10 that comprises aluminum; forming 
a patterned cover layer 12; forming a metal cap layer 18 by sputtering; forming a solder 
bump 21 that comprises a tin silver copper alloy; and reflowing the solder bump to 
form a rounded solder bump, wherein an alloy comprising tin, silver and copper is 
taught for the disclosed intended purpose of using the tin silver copper alloy in lieu of 
a lead-containing alloy in order to produce a more environmentally conscious product 
that is compatible with the current processes. 
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Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use a tin silver copper alloy instead of the tin lead alloy of 
Kao et al. for the explicit purpose of Cheung et al. of using the alloy in lieu of the tin 
lead alloy in order to produce a more environmentally conscious product that is 
compatible with the current processes that has improved characteristics. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ginette Peralta whose telephone number is (571)272- 
1713. The examiner can normally be reached on Monday to Friday 8:00 AM- 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571)272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http:/ / pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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